Introduction 1 0 8 the total reads) of data from the first subset of 12 samples, ~800 Mb (~30% of the total reads) for 1 0 9 the second subset while we got ~2 Gb of data for the samples from other plant species. The amount 1 1 0 of data for individual samples ranged from ~600 Mb in the Cystus sp. sample to ~10 Mb in Olive-1 1 1 1 1 5 out of 28 samples showed reads that map uniquely to the genome of Xylella spp. It is worth of 1 1 6 mention, that all samples with more reads mapping to the Xf genome had a low Ct value (< 31), 1 1 7 suggesting that Xf can be detected only in heavily infected samples with the flowcell throughput 1 1 8 achieved in our work (Tab. 1). To better assess the performance of the direct Nanopore DNA 1 1 9 sequencing, we prepared 12 samples of uninfected olive DNA amended with a range of known 1 2 0 concentrations of DNA of X. fastidiosa subspecies pauca strain De Donno (CFBP 8402) (Xfp). The 1 2 1 amount of DNA was next or below the real-time PCR limit of detection, estimated around 10 1 2 2 fg/PCR reaction (Modesti et al., 2017) . Three samples (from LOD-10 to LOD-12) were not ranged from 45 Mb to 7.7 Mb and Xfp was identified in four samples using the detection_script 1 2 6 (Tab. 3). These data confirm that Nanopore direct DNA sequencing can reliably detect Xf in 1 2 7 samples with a high bacterial concentration. The MinION device generated about 290 Mb of data for all 12 samples (dataset 3) and after reads 1 3 0 demultiplex, we retained ~155 Mb of data. The number of reads is in a range of 14,360 and 54,405 These consensus sequences were aligned to the Xf specific database matching 100% to multiplex 1 5 0 subspecies. This device correctly identify the Xf subspecie multiplex associated to the Tuscany Identification of Xylella sequence-type using Nanopore amplicon sequencing MLST consensus for all seven sequences for three (Cystus sp., Rosmarinus officinalis,
Lavandula sp.) out of the seven samples within the dataset 3 was generated using both Sanger and 1 5 5 Nanopore sequencing. These plant species were selected because the ST of Xf had not already been 1 5 6 determined. The consensus_script was used to generate a consensus using only Nanopore errors-1 5 7 prone reads. As expected, the script generated seven sequences for each sample that were compared In the last fifteen years, NGS transformed genomic research with an inevitable impact also on 1 6 9 diagnostics, taking us to a new scenario. These technologies have recently been applied for the 1 7 0 diagnosis of plant pathogens (Bronzato Badial et al., 2018; Chalupowicz et al., 2019) Oxford Nanopore Technologies (ONT) MinION device. Direct Nanopore DNA sequencing was firstly assessed by using naturally infected samples (dataset and/or when reads are shorts (Chalupowicz et al., 2019) . Further optimization of the DNA 1 9 5
purification and size selection step may be necessary to maximize the performance of the Nanopore 1 9 6
system. This aspect is of relevant importance because Xf has a very broad host-range and even using 1 9 7
the same extraction method, the DNA quality can be compromised by contaminants present in the 1 9 8 host matrix. However, carrying out massive analyzes cannot provide time-consuming or expensive and to set up a more reliable and sensitive method, based on the amplification of two housekeeping 2 0 6 genes followed by Nanopore sequencing. Sequencing of cysG and malF for subspecies results suggest that Nanopore amplicon sequencing has better sensitivity than real-time PCR. The 2 1 1 addition of the amplification step, even if lengthening the procedure, showed several advantages: i) 2 1 2 reduces the influence of DNA quality; ii) mitigates sequence error by repeatedly sequencing the 2 1 3 same region; iii) produces usable data faster than genomic DNA sequencing and iv) by using lower 2 1 4 stringency condition (40 cycles) in the amplification step, it obtains higher number of copies of the 2 1 5 target genes unusable for Sanger sequencing but exploitable for Nanopore sequencing (data not 2 1 6
shown). The addition of the amplification allows in a single sequencing step the detection of the pathogen as infecting these plants (Marchi et al., 2018; Saponari et al., 2019) . These evidences showed that by 2 2 2 using an amplification step the method was able to detect and identify Xf in different plant species, 2 2 3 without interference due to the DNA quality. The results obtained by amplicon sequencing of cysG and malF encourage us to test all the seven the Nanopore amplicon sequencing assay to be a powerful tool for a quick Xf diagnosis. The evidences obtained in this study shows that the sequencing of two or seven housekeeping genes by 2 3 4
MinION is a promising alternative to detect and identify Xf from infected plant material, also in and for latently infected material that represent one of the most serious threat for the dissemination. For an "in field" application, further studies are required to make DNA direct Nanopore sequencing CTAB-based method as reported in EPPO Standard PM7/ 24 (4).
5 6
A pure colture of Xfp strain CFBP 8402 was grown for seven days at 28° C in BYCE medium. The 2 5 7 culture scraped and resuspended in 100 μl of PBS, was grown in 10 ml of PD2 broth at 28° C, 170 2 5 8 rpm, for 7-10 days. The bacterial DNA was extracted from 700 µl of pure culture using the Gentra EPPO, 2016b). Subspecie identification by sequencing cysG and malF was performed in dataset 2. For Nanopore amplicon sequencing the amplification of housekeeping genes was modified 2 7 1 increasing the cycles of PCR condition from 35 to 40. Datasets used for Nanopore sequencing 2 7 3
Direct Nanopore DNA sequencing was performed on the three previously described datasets (Tab. 1, 2, 3). Dataset 3 was used to test the direct DNA Nanopore sequencing in condition that was next used for Nanopore amplicon sequencing of the two genes, cysG and malF. Three out of seven 2 7 7 samples of the dataset 2 (i.e. Cystus, Lavandula and Rosmarinus) were assessed by Nanopore amplicon sequencing of all seven housekeeping genes. Nanopore sequencing 2 8 0 Nanopore sequencing libraries were prepared according to manufacture instruction for the kit SQK- the flowcell until pore life ended while amplicon sequencing runs were performed for shorted time subspecie using the detection_script on Nanopore ampliseq of DNA from different plant species. The highest subspecies present resulted to the X. fastidiosa subspecies multiplex 
